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(57) ABSTRACT 

Device for converting a video format including a control 
unit for determining an operation conducted at the present 
time, recognizing an operation to be conducted at the neXt 
time based on the operation conducted at the present time, 
and providing control signals suitable for the operation to be 
conducted at the neXt time, according to an input video 
format of an input video signal and an output video format 
of an output video signal desired to provide, and a process 
ing unit for conducting operations required for converting 
the input video format into the output video format desired 
to provide in response to the control signals form the control 
unit, thereby requiring very simple modi?cation of hardWare 
for being adoptive to an addition of a neW format and 
facilitating display of a variety of modes the user requires. 

24 Claims, 10 Drawing Sheets 
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DEVICE FOR CONVERTING VIDEO 
FORMAT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a device for converting a 

video format in a digital television receiver. 
2. Background of the Related Art 
The digital TV receiver should be capable of processing, 

and providing videos of different formats, to require a device 
for converting an input video format into an output video 
format. As shoWn in FIG. 1, a related art device for con 
verting a video format is provided With a vertical interpo 
lation unit 11 having a plurality of vertical N:M interpolators 
11a, 11b, 11c, —, connected in parallel, a horiZontal inter 
polation unit 12 having a plurality of horiZontal N:M inter 
polators 12a, 12b, 12c, 12d, - - - , connected in parallel, and 
a multiplexer 13. For example, if a received video format is 
“720x1280”, the vertical 2:3 interpolator 11a and the hori 
Zontal 2:3 interpolator 12a subject the received video format 
to interpolation, to provide a converted video format of 
“1080x1920” through the multiplexer 13. And, if the 
received video format is “480x720”, the vertical 2:3 inter 
polator 11b and the horiZontal 3:8 interpolator 12b subject 
the received video format to interpolation, to provide a 
converted video format of “1080x1920” through the multi 
plexer 13. In other Word, the related art device requires many 
vertical N:M interpolators and many horiZontal N:M inter 
polators depending on a number of received video formats. 
Thus, since the related art device requires neW interpolators 
every time a neW input format is added, the related art device 
has a disadvantage of having a large siZe And, the related art 
device has a disadvantage that a modi?cation of a circuit for 
adoptation of the neW input or output video is not easy. In 
order to overcome the foregoing disadvantage, as shoWn in 
FIG. 2, Us. Pat. No. 5,528,301 teaches use of 3 ?lters 21. 
That is, a decimation ?lter in FIG. 2 decimates a received 
video format at a coef?cient for each aspect ratio of received 
video formal. Then, a band limiting ?lter 22 limits a fre 
quency band, and, ?nally, an interpolation ?lter 23 ?lters the 
limited video signal, to provide a loW frequency band only 
and to provide a desired video format. HoWever, the use of 
three ?lters is costly and results in a large circuit. And, 
because the determination of ?lter tap coef?cients is 
complicated, the design is not easy. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to a device 
for converting a video format in a digital television receiver 
that substantially obviates one or more of the problems due 
to limitations and disadvantages of the related art. 
An object of the present invention is to provide a device 

for converting a video format in a digital television receiver, 
Which can be realiZed With a small siZed hardWare and 
applicable to a neW format With easy. 

Another object of the present invention is to provide a loW 
cost device for converting a video format in a digital 
television receiver. 

Another object of the present invention is to provide a 
digital TV receiver having a loW cost device for converting 
a video format. 

Additional features and advantages of the invention Will 
be set forth in the description Which folloWs, and in part Will 
be apparent from the description, or may be learned by 
practice of the invention. The objectives and other advan 
tages of the invention Will be realiZed and attained by the 
structure particularly pointed out in the Written description 
and claims hereof as Well as the appended drawings. 
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2 
To achieve these and other advantages and in accordance 

With the purpose of the present invention, as embodied and 
broadly described, the device for converting a video format 
includes a control unit for determining a conversion opera 
tion to be conducted at a time point according to an input 
video format of an input video signal and an output video 
format of an output video signal desired to provide, and 
providing control signals suitable for the operation to be 
conducted at the time point. A processing unit conducts 
operations required for converting the input video format 
into the output video format desired to provide in response 
to the control signals form the control unit. The processing 
unit has a ?rst processing unit and a second processing unit. 
The ?rst processing unit includes a delay for delaying a 
received luminance signal, an operand mapping unit for 
utiliZing the delayed luminance signal from the delay and a 
luminance signal received presently in determining initial 
operands to be used in a conversion operation equation, i.e., 
a ?rst value ‘a’ and a second value ‘b’, according to a format 
conversion ratio, a numerator generating unit for generating 
a numerator in the conversion operation equation using the 
operands of the conversion operation equation from the 
operand mapping unit, and a denominator generating unit 
for selecting a denominator of the conversion operation 
equation, dividing the numerator of the conversion operation 
equation from the numerator generating unit With the 
selected denominator, to obtain a converted luminance sig 
nal. The second processing unit includes a delay for delaying 
a chrominance signal, an averaging unit for averaging a 
chrominance signal Cn-1 received presently and the chromi 
nance signal delayed in the delay, a ?rst multiplexer for 
selectively providing either one of the chrominance signal 
received presently and a value from the averaging unit under 
the control of the control unit, a second multiplexer for 
selectively providing either one of the chrominance signal 
Cn delayed in the delay and a value from the averaging unit 
under the control of the control unit, an operand mapping 
unit for utiliZing the delayed luminance signal from the 
delay and a luminance signal received presently in deter 
mining initial operands to be used in a conversion operation 
equation, i.e., a ?rst value ‘a’ and a second value ‘b’, 
according to a format conversion ratio, a numerator gener 
ating unit for generating a numerator in the conversion 
operation equation using the operands of the conversion 
operation equation from the operand mapping unit, and a 
denominator generating unit for selecting a denominator of 
the conversion operation equation, dividing the numerator of 
the conversion operation equation from the numerator gen 
erating unit With the selected denominator, to obtain a 
converted luminance signal. 

It is to be understood that both the foregoing general 
description and the folloWing detailed description are exem 
plary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings, Which are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of this speci?cation, illustrate 
embodiments of the invention and together With the descrip 
tion serve to explain the principles of the invention: 

In the draWings: 
FIG. 1 illustrates a block diagram shoWing one related art 

device for converting a video format; 
FIG. 2 illustrates a block diagram shoWing another related 

art device for converting a video format; 
FIG. 3A illustrates a block diagram shoWing a device for 

converting a video format in accordance With a preferred 
embodiment of the present invention, 
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FIG. 3B illustrates a block diagram showing the vertical 
and horizontal format converting units of the device shoWn 
in FIG. 3A; 

FIG. 3C illustrates a block diagram shoWing detail of FIG. 

4 
an audio signal in the intermediate frequency signal is 
audible, and 700 denotes a video signal processing unit for 
processing a video signal in the intermediate frequency 
signal for obtaining a chrominance signal and a luminance 

3B, 5 signal. In FIG. 3A, Y denotes a luminance signal in the video 
FIG. 4 illustrates a diagram for explaining different dis- Signal, and Cb and Cr denote chrorninance Signals- Each of 

play modes of a digital TV receiver; the vertical format converting unit 200 and the horiZontal 
FIG. 5 illustrates a block diagram shoWing a system of the format COIIVeIIIIIg IIIIII 300 _SIIOWII In FIG 3A has a SySIeIII 

?rst processing unit in FIG 3C; as shown In FIG. 3B. That is, FIG. 3B illustrates a detailed 
FIG 6 illustrates a detailed System of FIG 5. 1O block diagram of the vertical format converting unit 200 or 

. . . ’ the horiZontal format converting unit 300. FIG. 3B shoWs a 
FIG. 7 illustrates a block diagram showing a system of the . . . . 

- - - _ control unit 31 and a processing unit 32, for making an 
second processing unit In FIG. 3C, _ _ _ _ 

_ _ _ _ operation to obtain a desired output video format. The 
FIGS. 8A and 8B illustrate diagrams each for explaining - - - - 

. . . . . control unit 31 determines an operation WhlCh should be 
a process for converting a lum1nance signal In a horizontal 15 . . 
direction conducted at a next time based on an operation conducted 

’9 d 9 _H d_ h f 1 _ _ presently according to an input video format and an output 
FIGS‘ fA an B ,1 ustrillte Iagrams ,eac 1 ,Or ehxp?mmgl video format, and controls the processing unit 32 for making 

gproc.ess_ orgonvemng a C rommance slgna m a OnZOnta the operation Which should be conducted at the next time. 
lrecnon’ an_ ’ _ _ 20 That is, the control unit 31 provides a linear interpolation 
FIG- 10 lllus_trates a block dlagrflm showlng another equation for converting input format into output format 

System (If a devlce for convemng a Vldeo f0rmat_1n ac‘for' according to the input video format and the output video 
dance With a preferred embodiment of the present invention. format and an Operation equation required for the format 

conversion using a symmetry of the linear interpolation 
DETAILED DESCRIPTION OF THE 25 equation to the processing unit 32, and the processing unit 

PREFERRED EMBODIMENT 32 conducts the operation. FIG. 3C illustrates a block 

Reference Will noW be made in detail to the preferred dIagIaIII a deIaIIeII System OI FIG‘ 3B‘ In FIG‘ 3C’ III? 
embodiments of the present invention, examples of Which pIOCeSSIIIg IIIIII 32_ III FIG' 3B_ IIICIIIdeS_ a ?rst pIOCeSSIIIgIImI 
are illustrated in the accompanying draWings. FIG. 3A 32A_ IOI IPOIIVGIIIIIg a IIIIIIIIIaIICe SIgIIaI Y IOIIIIaI III a 
illustrates a block diagram shoWing a system of a device for 30 Iecewéd VIdeO SIgIIaI to 2} desIIed IQIIIIaL a_SeCOIId process‘ 
converting a video format in accordance With a preferred IIIg IIIIII 732B IOI COIIVeIIIIIg CIIIQIIIIIIaIICe SIgIIIII Cb and CI 
embodiment of the present invention schematically formats In the received video signal mto desired formats, 

. . .’ . . and a separating unit 32c for separating the received video 
Refemng to FIG' 3A’ an Input Vldeo slgnal 15 low pass si nal into chrominance si nals Cb and Cr and a luminance 

?ltered through a ?lter unit 100 and has its format converted Signal Y g 
in vertical, and horiZontal directions to match to a desired 35 g ' 
output format through a vertical format converting unit 200 FIG. 4 illustrates a diagram for explaining different dis 
and a horiZontal format converting unit 300. In FIG. 3A, play modes of a digital TV receiver, Wherein 5 modes of 
reference numeral 400 denotes a tuner for synchroniZing to conversion of a received video format With an aspect ratio of 
a signal of a desired channel, 500 denotes an intermediate 16:9 or 4:3 into a display video format With an aspect ratio 
frequency(IF) signal generating unit for generating an inter- 40 of 16:9 are shoWn. The ?ve modes are mode I-1, mode I-2, 
mediate frequency signal of the synchroniZed channel mode II-1, mode 11-2 and mode III. Tables 1, 2, and 3 shoW 
signal, 600 denotes an audio signal processing unit for relations betWeen input video formats and output video 
processing the intermediate frequency signal such that only formats in a digital TV receiver. 

TABLE 1 

Input Output Mode V(verti.) ratio H(horiz.) ratio 

1080 X 1920, 16:9 540 X 1920, 16:9 mode I-2 1:1(540) 1:1(1920) 
540 X 1920, 16:9 540 X 1920, 16:9 Zoom 1:2(1080) 1:2(3840) 
720 X 1280, 16:9 540 X 1920, 16:9 mode I-2 4:3(540) 2:3(1920) 

540 X 1920, 16:9 Zoom 2:3(1080) 1:3(3840) 
480 X 720, 16:9 480 X 1728, 16:9 mode I-1 1:1(480) 5:12(1728) 

540 X 1920, 16:9 mode I-2 8:9(540) 3:8(1920) 
240 X 720, 16:9 480 X 1728, 16:9 mode I-1 1:2(480)-De 5:12(1728) 
480 X 720, 4:3 480 X 1728, 16:9 mode I-1 1:1(480) 5:12(1728) 

540 X 1920, 16:9 mode I-2 8:9(540) 3:8(1920) 
540 X 1280, 4:3 mode II-1 1:1(480) 9:16(1280) 
540 X 1440, 4:3 mode II-2 8:9(540) 1:2(1440) 
540 X 1920, 4:3 mode III 2:3(720) 3:8(1920) 

TABLE 2 

Input Output Mode V(verti.) ratio H(horiz.) ratio 

240 X 720, 4:3 480 X 1728, 16:9 mode I-1 1:2(480)-De 5:12(1728) 
480 X 1280, 4:3 mode II-1 1:2(480)-De 9:16(1280) 
540 X 1920, 4:3 mode III 1:3(720)—De 3:8(1920) 
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TABLE 2-continued 

Input Output Mode V(verti.) ratio H(horiz.) ratio 

480 X 640, 4:3 480 X 1706, 16:9 mode I-1 1:1(480) 3:8(1706) 
540 X 1920, 16:9 mode I-2 8:9(540) 1:3(1920) 
480 X 1280, 4:3 mode II-1 1:1(480) 1:2(1280) 
540 X 1440, 4:3 mode II-2 8:9(540) 4:9(1440) 
540 X 1920, 4:3 mode III 2:3(720) 1:3(1920) 

240 X 640, 4:3 480 X 1706, 16:9 mode I-1 1:2(480)-De 3:8(1706) 
480 X 1280, 4:3 mode II-1 1:2(480)-De 1:2(1280) 
540 X 1920, 4:3 mode III 1:3(720)-De 1:3(1920) 

768 X 1240, 4:3 540 X 1489, 4:3 mode II-2 17:12(542)-De 11:16(1489) 

15 nance signal Y1 from the delay 321 and a luminance signal 
TABLE 3 Y2 received presently, and a second multiplexer 62 for 

providing a second value ‘b’, an initial operand, of the 
V(Verti-) H(hOriZ-) conversion operation equation according to a format con 

Input Output Mode ratio ratio version using the delayed luminance signal Y1 from the 
480 X 768, 480 X 1728, 16:9 mode H 1,1980) 490728) 20 delay 321 and a luminance signal Y2 received presently. The 

43 540 X 1920, 169 mode 1.2 8;9(540) 25(19280) numerator generating unit 323 includes a ?rst shift left 63 for 
480 x 1280, 4:3 mode II-1 1:1(480) 3:5(1280) shifting the ?rst value ‘a’ from the ?rst multiplexer 61 to a 
540 X 1440313 mode/{1'2 8:9(540) 81150440) left direction by units of an (n)th poWer of 2(2”, n=0, 1, 
540 X 1920’ 4:3 mode In 2:3(720) 2150920) 2, - - - ), to provide a plurality of values (a, 2a, 4a, 8a, - - - 

240 X 768, 480 X 1728, 16:9 mode I-1 1:2(480)-De 4:9(1728) ‘ , . . . 
4:3 480 X 1280, 4:3 mode H4 1:2(48O)_De 350280) 25 ) from the ?rst value a , a second shift left 64 for shifting 

540 X 1920, 43 mode In 1;3(720)_De 250920) the second value ‘b’ from the second multiplexer 62 to a left 

In tables 1, 2, and 3, modes I denote cases When an output 
format has an aspect ratio of 16:9, and modes II and modes 
III are cases When a format has an aspect ratio of 4:3. The 
“De” in the vertical ratio column in tables 1, 2, and 3 denotes 
that a de-interlacing is conducted, in Which an interlaced 
scanning video is converted into a progressive scanning 
video. 

Details of the ?rst processing unit 32A and the second 
processing unit 32B both shoWn in FIG. 3C Will be 
explained. FIG. 5 illustrates a block diagram shoWing a 
system of the ?rst processing unit 32A in FIG. 3C. 

Referring to FIG. 5, the ?rst processing unit 32A includes 
a delay 321 for delaying a received luminance signal, an 
operand mapping unit 322 for utilizing the delayed lumi 
nance signal Yn from the delay 321 and a luminance signal 
Yn-1 received presently in determining initial operands to be 
used in a conversion operation equation, i.e., a ?rst value ‘a’ 
and a second value ‘b’, according to a format conversion 
ratio, a numerator generating unit 323 for generating a 
numerator in the conversion operation equation using the 
operands of the conversion operation equation from the 
operand mapping unit 322, and a denominator generating 
unit 324 for selecting a denominator of the conversion 
operation equation, dividing the numerator of the conversion 
operation equation from the numerator generating unit 323 
With the selected denominator, to obtain a converted lumi 
nance signal. The control unit 31 recognizes the conversion 
operation equation Which should be executed according to 
the input/output video formats and controls the operand 
mapping unit 322, the numerator generating unit 323, and 
the denominator generating unit 324, such that the operand 
mapping unit 322, the numerator generating unit 323, and 
the denominator generating unit 324 conduct the conversion 
operation equation. 

FIG. 6 illustrates a block diagram shoWing a detailed 
system of the ?rst processing unit 32A in FIG. 5. 

Referring to FIG. 5, the operand mapping unit 322 
includes a ?rst multiplexer 61 for providing a ?rst value ‘a’, 
an initial operand, of the conversion operation equation 
according to a format conversion using the delayed lumi 
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direction by units of an (n)th poWer of 2(2”, n=0, 1, 2, - - - 
), to provide a plurality of values (b, 2b, 4b, 8b, - - - ) from 
the second value ‘b’, a third multiplexer 65 for receiving the 
values a, 2a, 4a, 8a, - - - from the ?rst shift left 63 and 
selecting and forWarding one of the values under the control 
of the control unit 31, a fourth multiplexer 66 for selectively 
providing either one of “a” and “0” from the ?rst shift left 
63 under the control of the control unit 31, a ?fth multiplexer 
67 for selectively providing either one of values b, 2b, 4b, 
and 8b from the second shift left 64 under the control of the 
control unit 31, a sixth multiplexer 68 for receiving the 
values 4b, 8b, and 16b from the second shift left 64 and “0” 
and selectively providing any one of the received ones under 
the control of the control unit 31, a seventh multiplexer 71 
for receiving the values b, 2b, and 4b from the second shift 
left 64 and “0” and selectively providing any one of the 
received ones under the control of the control unit 31, an 
operator 69 for subjecting a value from the third multiplexer 
65 and a value from the fourth multiplexer 66 to operation 
(addition or subtraction), a ?rst adder 70 for adding values 
from the ?fth multiplexer 67 and the sixth multiplexer 68, a 
subtracter 72 for subtracting a value from the seventh 
multiplexer 71 from a value from the ?rst adder 70, and a 
second adder 73 for adding values from the operator 69 and 
the subtracter 72, to generate a numerator f1 of the conver 
sion operation equation. The denominator generating unit 
324 includes a shift right 74 for shifting the numerator ft 
from the numerator generating unit 323 to a right direction 
by units of (n)th poWer of 2(2”, n=0, 1, 2, 3, - - - ) to provide 
a plurality of values 1/2, 1A, 1/s, 1/16, - - - , (n=0, 1, 2, 3, - - - 

), an eighth multiplexer 75 for receiving the values f1, fVz, 
and f% from the shift right 74 and providing any one of the 
values under the control of the control unit 31, a divider 76 
for dividing a value from the eighth multiplexer 75 by three, 
a ninth multiplexer 77 for selectively providing either one of 
a value f1 from the numerator generating unit 323 and the 
value from the ?rst divider 76, a second divider 78 for 
dividing a value from the ninth multiplexer 77 by “?ve”, a 
third divider 79 for dividing a value from the ?rst divider 76 
by “three”, and a tenth multiplexer 80 for selectively pro 
viding one of values from the ?rst, second, and third dividers 
76, 78, and 79, a luminance signal Y2 received presently, 
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and a value from the shift right 74 as a converted luminance 
signal under the control of the control unit 31. A detailed 
system as shoWn in FIG. 6 may be varied as a designer 
intends. 

FIG. 7 illustrates a block diagram shoWing a system of the 
second processing unit 32B in FIG. 3C. 

Referring to FIG. 7, the second processing unit 32B 
includes an averaging unit 92 for averaging a chrominance 
signal Cn-1 received presently and a chrominance signal 
delayed in the delay 91, a ?rst multiplexer 93 for selectively 
providing either one of the chrominance signal Cn-1 
received presently and a value from the averaging unit 92 
under the control of the control unit 31, and a second 
multiplexer 94 for selectively providing either one of the 
chrominance signal Cn delayed in the delay 91 and a value 
from the averaging unit 92 under the control of the control 
unit 31, in addition to the ?rst processing unit 32A shoWn in 
FIG. 5. Others in FIG. 7, such as the operand mapping unit 
322, the numerator generating unit 323, and the denominator 
generating unit 324 are identical to those in FIG. 5 in all 
aspects, Which shoWs a device for a luminance signal format 
conversion. The control unit 31 in FIG. 7 is also identical to 
the control unit 31 in FIG. 5 in all aspects. That is, control 
signals from the control unit 31 also are shared With the ?rst 
processing unit 32A for luminance signal format conversion. 
Accordingly, detailed explanations on FIG. 7 Will be omit 
ted. 
A process for converting a luminance signal format in a 

horiZontal direction using the foregoing device for convert 
ing a video format in a digital television receiver of the 
present invention Will be explained in detail, With reference 
to FIGS. 8A and 8B. FIG. 8A illustrates a diagram showing 
a process for converting a luminance signal in an input video 
signal in a horiZontal direction When an input video format 
and an output video format have a horiZontal direction ratio 
of 3:8, and FIG. 8B illustrates a diagram shoWing a process 
for converting a luminance signal in an input video signal in 
a horiZontal direction When an input video format and an 
output video format have a horiZontal direction ratio of 2:5. 
That is, as shoWn in FIG. 8A, by repeating operations of ‘a’, 
(a+7b)/8, (a+3b)/4, (3a+5b)/8, (a+b)/2, a desired output 
video format can be obtained When an input video format 
and an output video format have a horiZontal direction ratio 
of 3:8. And, by repeating operations of ‘a’, (a+4b)/5, (2a+ 
3b)/5, a desired output video format can be obtained When 
an input video format and an output video format have a 
horiZontal direction ratio of 2:5. As explained, those opera 
tions are conducted by the operand mapping unit 322, the 
numerator generating unit 323, and the denominator gener 
ating unit 324. All operations required for format conver 
sions for all horiZontal ratios of the input format and the 
output format are ‘a’, (a+b)/2, (a+2b)/3, (a+3b)/4, (a+5b)/6, 
(a+7b)/8, (3a+5b)/8, (2a+9b)/9, (a+8b)/9, (4a+5b)/9, 
(a+11b)/12, (5a+7b)/12, (a+14b)/15, (2a+13b)/15, (4a+11b)/ 
15, (7a+8b)/15, (a+15b)/16, (3a+13b)/16, (5a+11b)/16, and 
(7a+9b)/ 16. The above operations are arranged considering 
a symmetry. 

Referring to FIG. 6, upon reception of the luminance 
signal Y2 received presently and the luminance signal Y1 
delayed through the delay 321 on the same time, the operand 
mapping unit 322 selects the ?rst value ‘a’ and the second 
value ‘b’ for the operations cited above being the luminance 
signal Y1 or the luminance signal Y2 using the ?rst multi 
plexer 61 and the second multiplexer 62. For example, if the 
required operation is (3a+5b)/8, it determines Whether it is 
conduction of(3Y1+5Y2)/8 or (3Y2+5Y1)/8. When the ?rst 
value ‘a’ and the second value ‘b’ determined thus are 
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provided to the ?rst shift left 63 and the second shift left 64, 
the ?rst value ‘a’ and the second value ‘b’, the operands, are 
made of required shift lefts. As a result, a plurality of 
intermediate numerator operands having coef?cient different 
from one another are obtained from the ?rst value ‘a’ and the 
second value ‘b’. Then, ?nal operands With required coef 
?cients are generated through the third to seventh multi 
plexers 65, 66, 67, 68, and 71, the operator(adder or 
subtracter) 69, a ?rst adder 70, a second adder 73, and 
subtracter 72, and ?nal denominator of the operation is 
generated. Therefore, in the case of (3a+5b)/8 operation, the 
?rst shift left 63 shift lefts the received ?rst value ‘a’, to 
obtain the above intermediate operands. From the interme 
diate operands, the third multiplexer 65 selects “2a” and the 
fourth multiplexer 66 selects “a”, both of Which are provided 
to the operator(adder or subtracter) 69. The operator (adder 
or subtracter) 69 subjects the intermediate numerators ‘2a’ 
and ‘a’ from the third multiplexer 65 and the fourth multi 
plexer 66, to provide a ?rst ?nal operand “3a”. And, the 
second shift left 64 shift lefts the received second value “b”, 
to obtain a plurality of intermediate numerator operands. 
From the intermediate numerator operands, the ?fth multi 
plexer 67 selects the second value “b”, and the sixth mul 
tiplexer 68 selects “4b”, both of Which are provided to the 
?rst adder 70. The ?rst adder 70 adds the received “4b” and 
“b” to make “4a+b”, and provides to the second adder 73 as 
a second ?nal operand. In this instance, another second ?nal 
operand may be calculated using the seventh multiplexer 71 
and the subtracter 72. The second adder 73 adds the ?rst ?nal 
operand “3a” from the operator(adder or subtracter) 69 and 
the second ?nal operand “5b” from the subtracter 72, and 
provides a numerator “3a+5b” of the operation equation to 
the denominator generating unit 324. For dividing operation, 
the shift right 74 in the denominator generating unit 324 shift 
rights the numerator “3a+5b” many times, to provide a 
plurality of intermediate denominator operands With coef 
?cients different from one another. For example, to obtain 
“3a+5b/8”, the shift right” shifts right the numerator “3a+ 
5b” by 3 bits to divide “3a+5b” by 8. That is, by right 
shifting by 3 bits, a coef?cient of thirds poWer of 1/2 (Vs) can 
be obtained. If a dividing operation can not be made only by 
the shifting of shift right 74, that is, in a case like 3, a ?rst 
DIV 376 is used, in a case like 5, a DIV 578 is used, and in 
a case like 15, 15 is divided by 3 in the ?rst DIV 376, divided 
by 5 in the DIV 578 again, and selectively provided through 
the tenth multiplexer 80. Thus, the system shoWn in FIG. 6 
can carry out all horiZontal conversion of the input video 
format and the output video format shoWn in Table 1. By 
simple change of a control program for the control unit 31, 
the shift left, and the shift right, i.e., by small addition to the 
adders and the subtracters, all operations, other than the 
format ratios of the input video format and the output video 
format shoWn in table 1, required for changing a compli 
cated format change can be made Without addition of a 
complicated hardWare. In the meantime, the control unit 31 
in FIG. 5 implements a state machine. That is, as shoWn in 
FIG. 8A, When a ratio betWeen an input video format and an 
output video format is 3:8, the state transition proceeds 
along a path of equation (1), beloW. 

(1) 
Accordingly, the control unit 31 provides control signals 

to the processing unit 32 so that the processing unit 32 
processes respective operations. In response to the control 
signals, the processing unit 32 conducts respective opera 
tions. The control unit 31 can be implemented With hardWare 
having a plurality of ?ip-?ops and a small number of 
combinational logics. 
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FIGS. 9A and 9B illustrate diagrams each for explaining 
a process for converting a chrominance signal in a horizontal 
direction; Wherein FIG. 9A illustrates a case When a ratio of 
an input video format and an output video format is 3:8 and 
FIG. 9B illustrates a case When a ratio of an input video 
format and an output video format is 2:5. As the conversion 
processes of the formats are identical to the cases of FIGS. 
8A and 8B, the detail explanations Will be omitted. The 
explanations up to noW are mostly on a horiZontal format 
conversion of a luminance signal. In the meantime, a 
chrominance signal format conversion can be implemented 
using almost identical system and process. And, the control 
signals from the control unit 31 are identical to the case of 
the luminance signal format conversion. Referring to FIGS. 
9A and 9B, one chrominance signal is provided at every tWo 
luminance signals. AneW chrominance signal C12 or C23 is 
generated and provided from an introduction portion of the 
processing unit 32B to a portion to Which no chrominance 
signal is provided. That is, as shoWn in FIGS. 9A and 9b, 
since the chrominance signal is provided in a form of 4:2:2, 
the chrominance signal is present half of the luminance 
signal. Therefore, in order to ?ll in spaces betWeen the 
chrominance signals, intermediate chrominance signals 
C12, C23, - - - , are generated by the averaging unit 92. The 

received chrominance signals Cn-1, Cn and the neWly 
generated intermediate chrominance signal are selected by 
the ?rst multiplexer 93 and the second multiplexer 94 under 
the control of the control unit 31. Accordingly, the chromi 
nance signals have a ratio of 4:4:4. Therefore, as shoWn in 
FIG. 3C, the control unit 31 can be shared With the ?rst 
processing unit 32A Which makes a luminance signal format 
conversion. And, the second processing unit 32B for making 
a chrominance signal format conversion may have a system 
identical to the ?rst processing unit 32A. 

FIG. 10 illustrates a block diagram shoWing another 
system of a device for converting a video format in accor 
dance With a preferred embodiment of the present invention. 
The device in FIG. 10 is identical to the device shoWn in 
FIG. 3A except for a ratio detecting unit 800. The ratio 
detecting unit 800 detects a format conversion ratio from an 
input video format to an output video format. Then, the ratio 
detecting unit 800 provides the detected format conversion 
ratio to the vertical format converting unit 200 and the 
horiZontal format converting unit 300 shoWn in FIG. 3A, 
both having the control unit 31 and the processing unit 32. 
Then, each of the vertical format converting unit 200 and the 
horiZontal format converting unit 300 converts an input 
video format into an output video format of the nearest ratio 
to a format conversion ratio detected by the ratio detecting 
unit 800, i.e., the nearest ratio among ratios already imple 
mented based on the Table 1. 

The present invention has the folloWing advantages. 
First, the device for converting a video format of the 

present invention can be embodied With a small siZed 
hardWare and requires very simple modi?cation of hardWare 
for being adoptive to an addition of a neW format. 

Second, the device of the present invention facilitates a 
siZe reduction by approx. 50%, that makes a compact siZe 
available. 

Third, display of a variety of modes the user requires are 
made easily available. 

It Will be apparent to those skilled in the art that various 
modi?cations and variations can be made in the device for 
converting a video format in a digital television receiver of 
the present invention Without departing from the spirit or 
scope of the invention. Thus, it is intended that the present 
invention cover the modi?cations and variations of this 
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10 
invention provided they come Within the scope of the 
appended claims and their equivalents. 
What is claimed is: 
1. A device for converting a video format, comprising: 
a controller determining a conversion equation to convert 

a video signal into a desired format based on a con 
version mode, the conversion equation have a numera 
tor portion and a denominator portion, and outputting 
control signals based on the determined conversion 
equation; 

a numerator generating unit receiving at least one of a 
present video signal and a previous video signal, con 
?guring to calculate the numerator portion of the con 
version equation in response to the control signals, and 
calculating the numerator portion using the received at 
least one of present and previous signals; 

a denominator generating unit receiving output of the 
numerator generating unit, con?guring to divide the 
output of the numerator generating unit by the denomi 
nator portion in response to the control signals, and 
dividing the output of the numerator generating unit by 
the denominator portion to obtain output video signal 
of the desired format; 

an operand mapping unit receiving the present luminance 
signal and the previous luminance signal, and selec 
tively supplying the present luminance signal and the 
previous luminance signal to components of the 
numerator generating unit; 

an averaging unit averaging the present chrominance 
signal and the previous chrominance signal to obtain 
and averaged chrominance signal; 

a ?rst multiplexer selectively outputting one of the aver 
aged chrominance signal and the present chrominance 
signal; 

a second multiplexer selectively outputting one of the 
averaged chrominance signal and the previous chromi 
nance signal; and 

an operand mapping unit receiving output from the ?rst 
and second multiplexers, and selectively supplying the 
output from the ?rst and second multiplexers to com 
ponents of the denominator generating unit. 

2. A device as claimed in claim 1, Wherein the operand 
mapping unit comprises; 

a ?rst multiplexer for providing one of the present lumi 
nance signal and the previous luminance signal as a 
?rst value ‘a’ to the numerator generating unit, and 

a second multiplexer for providing one of the present 
luminance signal and the previous luminance signal as 
a second value ‘b’ to the numerator generating unit. 

3. A device as claimed in claim 2, Wherein the numerator 
generating unit comprises: 

a ?rst shift left for shifting the ?rst value ‘a’ from the ?rst 
multiplexer to a left direction by units of an (n)th poWer 
of 2(2”, n=0, 1, 2, - - - ), to provide a plurality of 
values(a, 2a, 4a, 8a, - - - ) from the ?rst value >a=, 
Which are ?rst intermediate operands, 

a second shift left for shifting the second value >b=from 
the second multiplexer to a left direction by units of an 
(n)th poWer of 2(2”, n=0, 1, 2, - - - ) to provide a 
plurality of values(b, 2b, 4b, 8b, - - - ) from the second 
value >b=, Which are second intermediate operands, 
and 

an operation processing unit for conducting operations 
required for obtaining ?nal operands and the numerator 
portion in the conversion equation from the ?rst inter 
mediate operands and the second intermediate oper 
ands. 
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4. A device as claimed in claim 3, Wherein the operation 
processing unit comprises: 

a third multiplexer for receiving the values a, 2a, 4a, 8a 
from the ?rst shift left and selecting and forWarding one 
of the values under the control of the controller, 

a fourth multiplexer for selectively providing either one of 
“a” and “0” from the ?rst shift left under the control of 
the controller, 

a ?fth multiplexer for selectively providing either one of 
values b, 2b, 4b, and 8b from the second shift left under 
the control of the controller, 

a sixth multiplexer for receiving the values 4b, 8b, and 
16b from the second shift left and “0” and selectively 
providing any one of the received ones under the 
control of the controller, 

a seventh multiplexer for receiving the values b, 2b, and 
4b from the second shift left and “0” and selectively 
providing any one of the received ones under the 
control of the controller, 

an operator for selectively subjecting a value from the 
third multiplexer and a value from the fourth multi 
plexer to a different operation, 

a ?rst adder for adding values from the ?fth multiplexer 
and the ?rst multiplexer, 

a subtracter for subtracting a value from the seventh 
multiplexer from a value from the ?rst adder, and 

a second adder for adding values from the operator and 
the subtracter, to generate a numerator portion f1 of the 
conversion equation. 

5. A device as claimed in claim 4, Wherein the operator is 
either an adder or a subtracter. 

6. A device as claimed in claim 1, Wherein the denomi 
nator generating unit comprises: 

a shift right shifting the numerator portion f1 from the 
numerator generating unit by units of (n)th poWer(n=0, 
1, 2, 3, - - - ) of 2 in a right direction, to provide a 
plurality of values 2, 1A, 1/s, 1/16, - - - (n=0, 1, 2, 3, - - - ), 
and 

an operation processing unit for processing operations 
required for obtaining denominator portion of the con 
version equation and a luminance signal having a ?nal 
converted format using the plurality of values. 

7. A device as claimed in claim 6, Wherein the operation 
processing unit comprises: 

an eighth multiplexer for receiving the values f1, fVz, and 
f% from the shift right and providing one of the values 
under the control of the controller, 

a ?rst divider for dividing a value from the eighth mul 
tiplexer by three, 

a ninth multiplexer for selectively providing either one of 
a value f1 from the numerator generating unit and the 
value from the ?rst divider, 

a second divider for dividing a value from the ninth 
multiplexer by “?ve”, 

a third divider for dividing a value from the ?rst divider 
by “three”, and 

a tenth multiplexer for selectively providing one of values 
from the ?rst, second, and third dividers, the present 
luminance signal, and a value from the shift right as a 
converted luminance signal under the control of the 
controller. 

8. A device as claimed in claim 1, Wherein the operand 
mapping unit comprises: 

a third multiplexer for providing one of the present 
luminance signal and the previous luminance signal as 
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a ?rst initial operand value ‘a’ to the numerator gen 
erating unit, and 

a fourth multiplexer for providing one of the present 
luminance signal and the previous luminance signal as 
a second initial operand value ‘b’ to the numerator 
generating unit. 

9. A device as claimed in claim 8, Wherein the numerator 
generating unit comprises: 

a ?rst shift left for shifting the value >a= from the third 
multiplexer to a left direction by units of an (n)th poWer 
of 2(2”, n=0, 1, 2, - - - ), to provide a plurality of 
values(a, 2a, 4a, 8a, - - - ) from the value >a=, Which 
are ?rst intermediate operands, 

a second shift left for shifting the value >b= from the 
fourth multiplexer to a left direction by units of an (n)th 
poWer of 2(2”, n=0, 1, 2, - - - ), to provide a plurality 
of values(b, 2b, 4b, 8b, - - - ) from the value >b=, Which 
are second intermediate operands, and 

an operation processing unit for conducting operations 
required for obtaining ?nal operands and the numerator 
portion in the conversion equation from the ?rst inter 
mediate operands and the second intermediate oper 
ands. 

10. Adevice as claimed in claim 9, Wherein the operation 
processing unit comprises: 

a third multiplexer for receiving the values a, 2a, 4a, 8a 
from the ?rst shift left and selecting and forWarding one 
of the values under the control of the controller, 

a fourth multiplexer for selectively providing either one of 
“a” and “0” from the ?rst shift left under the control of 
the controller, 

a ?fth multiplexer for selectively providing either one of 
values b, 2b, 4b, and 8b from the second shift left under 
the control of the controller, 

a sixth multiplexer for receiving the values 4b, 8b, and 
16b from the second shift left and A0“ and selectively 
providing any one of the received ones under the 
control of the controller, 

a seventh multiplexer for receiving the values b, 2b, and 
4b from the second shift left and “0” and selectively 
providing any one of the received ones under the 
control of the controller, 

an operator for selectively subjecting a value from the 
third multiplexer and a value from the fourth multi 
plexer to a different operation, 

a ?rst adder for adding values from the ?fth multiplexer 
and the ?rst multiplexer, 

a subtracter for subtracting a value from the seventh 
multiplexer from a value from the ?rst adder, and 

a second adder for adding values from the operator and 
the subtracter, to generate a numerator portion f1 of the 
conversion equation. 

11. Adevice as claimed in claim 10, Wherein the operator 
is either an adder or a subtracter. 

12. A device as claimed in claim 1, Wherein the denomi 
nator generating unit comprises: 

a shift right shifting the numerator portion f1 from the 
numerator generating unit by units of (n)th poWer(n=0, 
1, 2, 3, - - - ) of 2 in a right direction, to provide a 
plurality of values 2, 1A, 1/s, 1/16, - - - (n=0, 1, 2, 3, - - - ), 
and 

an operation processing unit for processing operations 
required for obtaining denominator portion of the con 
version [operation] equation and a luminance signal 
having a ?nal converted format using the plurality of 
values. 
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13. Adevice as claimed in claim 12, wherein the operation 
processing unit comprises: 

an eighth multiplexer for receiving the values f1, fVz, and 
f% from the shift right and providing one of the values 
under the control of the controller, 

a ?rst divider for dividing a value from the eighth mul 
tiplexer by three, 

a ninth multiplexer for selectively providing either one of 
a value f1 from the numerator generating unit and the 
value from the ?rst divider, 

a second divider for dividing a value from the ninth 
multiplexer by “?ve”, 

a third divider for dividing a value from the ?rst divider 

by “three”, and 
a tenth multiplexer for selectively providing one of values 

from the ?rst, second, and third dividers, a present 
chrominance signal, and a value from the shift right as 
a converted chrominance signal under the control of the 
controller. 

14. The device as claimed in claim 1, Wherein the present 
and previous video signals are luminance signals. 

15. The device as claimed in claim 1, Wherein the present 
and previous video signals are chrominance signals. 

16. A digital television receiver, comprising: 
an antenna; 

a tuner for synchroniZing to a desired channel signal; 

an intermediate frequency signal generating unit for gen 
erating an intermediate frequency signal of the syn 
chroniZed channel signal; 

an audio signal processing unit for processing an audio 
signal in the intermediate frequency signal so that the 
audio signal is audible; 

a video signal processing unit for processing a video 
signal in the intermediate frequency signal for obtain 
ing chrominance signals and a luminance signal; 

a ?lter unit for loW pass ?ltering the video signal from the 
video signal processing unit; 

a vertical format converting unit for converting a video 
signal format from the ?lter unit in a vertical direction 
to match to a desired output signal format; and, 

a horiZontal format converting unit for converting a video 
signal format from the vertical format converting unit 
in a horiZontal direction to match to a desired output 
video signal format, Wherein each of the vertical format 
converting unit and the horiZontal format converting 
unit includes; 

a control unit for determining an operation conducted at 
the present time, recogniZing an operation to be con 
ducted at the next time based on the operation con 
ducted at the present time, and providing control sig 
nals suitable for the operation to be conducted at the 
next time, according to an input video format of an 
input video signal and an output video format of an 
output video signal desired to provide, 

a ?rst processing unit for converting a luminance signal 
format in the input video signal into a desired output 
video format, 

a second processing unit for converting a chrominance 
signal format in the input video signal into a desired 
output video format, and 

a separating unit for separating the received video signal 
into chrominance signals and a luminance signal. 
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17. A device as claimed in claim 16, Wherein the ?rst 

processing unit includes; 
a delay for delaying a received luminance signal, 
an operand mapping unit for utiliZing the delayed lumi 

nance signal from the delay and a luminance signal 
received presently in determining initial operands to be 
used in a conversion operation equation, i.e., a ?rst 
value ‘a’ and a second value ‘b’, according to a format 
conversion ratio, 

a numerator generating unit for generating a numerator in 
the conversion operation equation using the operands 
of the conversion operation equation from the operand 
mapping unit, and 

a denominator generating unit for selecting a denominator 
of the conversion operation equation, dividing the 
numerator of the conversion operation equation from 
the numerator generating unit With the selected 
denominator, to obtain a converted luminance signal. 

18. A device as claimed in claim 17, Wherein the operand 
mapping unit includes; 

a ?rst multiplexer for providing a ?rst value ‘a’, an initial 
operand, of the conversion operation equation accord 
ing to a format conversion using the delayed luminance 
signal Y1 from the delay and a luminance signal Y2 
received presently, and 

a second multiplexer for providing a second value ‘b’, an 
initial operand, of the conversion operation equation 
according to a format conversion using the delayed 
luminance signal Y1 from the delay and a luminance 
signal Y2 received presently. 

19. A device as claimed in claim 17, Wherein the numera 
tor generating unit includes; 

a ?rst shift left for shifting the ?rst value ‘a’ from the ?rst 
multiplexer to a left direction by units of an (n)th poWer 
of 2 (2”, n=0, 1, 2, - - - ), to provide a plurality of 
values(a, 2a, 4a, 8a, - - - ) from the ?rst value ‘a’, Which 
are ?rst intermediate operands, 

a second shift left for shifting the second value ‘b’ from 
the second multiplexer to a left direction by units of an 
(n)th poWer of 2 (2”, n=0, 1, 2, - - - ), to provide a 
plurality of values(b, 2b, 4b, 8b, - - - ) from the second 
value ‘b’, Which are second intermediate operands, and 

an operation processing unit for conducting operations 
required for obtaining the ?nal operands and the 
numerators in the conversion operation equation from 
the ?rst intermediate operands and the second interme 
diate operands. 

20. A device as claimed in claim 17, Wherein the denomi 
nator generating unit shifts the numerator f1 from the 
numerator generating unit by units of (n)th poWer (n=0, 1, 2, 
3, - - - ) of 2 in a right direction, to provide a plurality of 

values 1/2, 1A, 1/s, 1/16, - - - (n=0, 1, 2, 3, - - - ), and 

an operation processing unit for processing operations 
required for obtaining denominator of the conversion 
operation equation and a luminance signal having a 
?nal converted format using the plurality of values. 

21. A device as claimed in claim 16, Wherein the second 
processing unit includes; 

a delay for delaying a chrominance signal, 
an averaging unit for averaging a chrominance signal 

Cn-1 received presently and the chrominance signal 
delayed in the delay, 

a ?rst multiplexer for selectively providing either one of 
the chrominance signal received presently and a value 
from the averaging unit under the control of the control 
unit, and 
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a second multiplexer for selectively providing either one 
of the chrominance signal Cn delayed in the delay and 
a value from the averaging unit under the control of the 
control unit, 

an operand mapping unit for utiliZing the delayed lumi 
nance signal from the delay and a luminance signal 
received presently in determining initial operands to be 
used in a conversion operation equation, i.e., a ?rst 
value ‘a’ and a second value ‘b’, according to a format 
conversion ratio, 

a numerator generating unit for generating a numerator in 
the conversion operation equation using the operands 
of the conversion operation equation from the operand 
mapping unit, and 

a denominator generating unit for selecting a denominator 
of the conversion operation equation, dividing the 
numerator of the conversion operation equation from 
the numerator generating unit With the selected 
denominator, to obtain a converted luminance signal. 

22. A device as claimed in claim 16, further comprising a 
ratio detecting unit for detecting a format conversion ratio 
from an input video format to an output video format and 
providing the detected format conversion ratio to the vertical 
format converting unit and the horiZontal format converting 
unit. 

23. A device for converting a video format, comprising 
a control unit determining an operation to convert an input 

video signal into a video signal of desired format, the 
determined operation including at least one of a mul 
tiplication operation and a division operation; and 

a processing unit performing the determined operation 
based on control signals from the control unit, the 
processing unit performing the at least one of the 
multiplication operation and the division operation by 
shifting in a shifter a value to be one of multiplied and 
divided. 
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24. A device for converting a video format, comprising: 

a controller determining a conversion equation to convert 
a video signal into a desired format based on a con 

version mode, the conversion equation have a numera 
tor portion and a denominator portion, and outputting 
control signals based on the determined conversion 
equation; 

a numerator generating unit receiving at least one of a 
present video signal and a previous video signal, con 
?guring to calculate the numerator portion of the con 
version equation in response to the control signals, and 
calculating the numerator portion using the received at 
least one of present and previous signals; and 

a denominator generating unit receiving output of the 
numerator generating unit, con?guring to divide the 
output of the numerator generating unit by the denomi 
nator portion in response to the control signals, and 
dividing the output of the numerator generating unit by 
the denominator portion to obtain output video signal 
of the desired format, 

Wherein the denominator generating unit comprises: 
a shift right shifting the numerator portion f1 from the 

numerator generating unit by units of (n)th poWer 
(n=0, 1, 2, 3, - - - ) of 2 in a right direction, to provide 
a plurality of values 2, 1A1, 1/8, 1/16, - - - (n=0, 1, 2, 
3, - - - ), and 

an operation processing unit for processing operations 
required for obtaining denominator portion of the con 
version equation and a luminance signal having a ?nal 
converted format using the plurality of values. 


